Determining receptor-ligand interaction of human galanin receptor type 3.
Galanin is a neuropeptide found throughout the central and peripheral nervous systems of a wide range of species, ranging from human and mouse to frog and tuna. Galanin mediates its physiological roles through three receptors (GalR1-3), all members of the G-protein coupled receptor family. In mapping these roles, receptor subtype selective ligands are crucial tools. To facilitate the ligand design, data on receptor structure and interaction points are of great importance. The current study investigates the mechanism by which galanin interacts with GalR3. Mutated receptors were tested with competitive binding analysis in vitro. Our studies identify six mutagenic constructs that lost receptor affinity completely, despite being expressed at the cell surface. Mutations of the Tyr103(3.33) in transmembrane helix (TM) III, His251(6.51) in TM VI, Arg273(7.35) or His277(7.39) in TM VII, Phe263(6.63) or Tyr270(7.32) in the extracellular loop III all result in complete reduction of ligand binding. In addition, docking studies of an in silico model of GalR3 propose that four of the identified residues interact with pharmacophores situated within the galanin(2-6) sequence. This study provides novel insights into the interaction between ligands and GalR3 and highlights the requirement for correct design of targeting ligands.